Cancer chemopreventive and anti-inflammatory activities of chemically modified guar gum.
Guar gum (G) is a simple characterized branched polysaccharide, which is frequently used in food industries. We prepared the gum C-glycosylated derivative (GG), and its sulphated derivative (SGG), aiming to characterize their cancer chemopreventive, and anti-inflammatory properties. Estimation of cancer chemopreventive activity, specifically anti-initiation, including the modulation of carcinogen metabolism and the antioxidant capacity, revealed that GG was a potent anti-initiator, where it inhibited not only the carcinogen activator enzyme, cytochrome P450 1A (CYP1A), but also induced the carcinogen detoxification enzymes glutathione-S-transferases (GSTs), while SGG inhibited both CYP1A and GSTs. SGG was an effective radical scavenger than GG against hydroxyl, peroxyl, and superoxide anion radicals. GG and SGG were found to modulate the macrophage functions into an anti-inflammatory pattern. Thus, both enhanced the macrophage proliferation and phagocytosis of fluorescein isothiocyanate (FITC)-zymosan; however, they also inhibited strongly the nitric oxide generation and tumor necrosis factor-alpha secretion in lipopolysaccharide (LPS)-stimulated RAW macrophage 264.7. Unexpectedly, both GG and SGG dramatically inhibited the binding affinity of FITC-LPS to RAW 264.7, as indicated by flow cytometry analysis. GG and SGG exhibited a significant anti-proliferative activity against human hepatocellular carcinoma cells (Hep G2), and only SGG was specifically cytotoxic for human breast carcinoma cells (MCF-7), but neither was significantly cytotoxic for human lymphoblastic leukemia cells (1301). SGG led to a major disturbance in cell cycle phases of Hep G2 cells as indicated by concomitant arrest in S- and G2/M-phases, a disturbance that was associated with an induced cell death as a result of necrosis, but not apoptosis in both GG- and SGG-treated cells. Taken together, the modified gums could be used as an alternative of G in health food industries to provide cancer prevention in risk populations.